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[DAMPER WITH DIFFERENT 
DAMPING POWER IN DIFFERENT 

AXES] 

Background of Invention 

[0001] Field of the invention 

[0002] The present invention generally relates to a damper, and particularly to a damper 
that can provide different damping power in different axes. 

[0003] Description of related art 

[0004] The fast development in computer technology has continuously created many new 
computer peripherals. Use optical disc drive (hereinafter ODD) as an example, it is 
mainly divided into "read only", "write only", and "re-writable". For a re-writable ODD, 
the maximum speed of data reading and writing is constantly reaching new grounds, 
and therefore the drive itself must be correspondingly improved to handle the 
increased operation speed for matching the increased data reading and writing speed 
of the head. However, problems deriving from disc bias or the drive itself cause the 
ODD to vibrate vigorously under high speed spinning of the disc which prevents the 
ODD from accurately performing read/write data operation. As a result, prior art 
installs a plurality of dampers in the drive to reduce the amount of minor vibration 
under high-speed operation of the drive which allows data reading and writing to 
perform normally. 

[0005] please refer to FIG. 1 , it shows an exploded view of the components of a 

conventional ODD. As shown in FIG. 1 , a ODD 1 0 comprises a loader 1 2, a traverse 1 4, 
a motor 14a (the source of vibration), a dynamic mass 16, a body (not shown), and the 
like. Furthermore for providing the ODD with plenty of damping, prior art provides a 
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plurality of isolators 20a, a plurality of dampers 20b inside the drive, and a plurality of 
clamps 1 8a and 1 8b for clamping the isolators 20a and the dampers 20b. It is to be 
noted that the shape of the isolators 20a and dampers 20b are very similar but their 
dimensions are different, therefore a simple explanation of the isolators 20a and 
corresponding clamps 1 8a is given below. 

[0006] Please refer to FIG. 2A, it shows a schematic diagram of an isolator 20a and the 
corresponding clamp 1 8a in the conventional ODD. The conventional isolator 20a 
comprises a radial trench 22 and a longitudinal through-hole 24. Wherein the radial 
trench 22 is parallel to the radius of the isolator 20a (i.e. the left and right direction in 
the diagram) and caved into the lateral surface area of the isolator 20a, and the 
longitudinal through-hole 24 is parallel to the longitude of the isolator 20a (i.e. the up 
and down direction in the diagram) and penetrates through the body of the isolator 
20a. The clamp 1 8a clamps to isolator 20a by the radial trench 22. 

[0007] Please simultaneously refer to FIG. 1 and 2B, wherein FIG. 2B shows a schematic 
partial diagram of the isolator 20a installed in the ODD 10. The isolators 20a are 
secured on the clamps 1 8a and are disposed between the support members 26a and 
26b. Wherein the clamp 1 8a is part of the drive structure 14 and the supporting 
member 26a is part of the body (not shown), and the supporting member 26b is part ; 
of the loader 12. Therefore the when the longitudinal end outer surfaces of the 
isolator 20a touch the supporting members 26a and 26b, the clamp 1 8a are engaged 
to clamp the isolators 20a by the radial trenches 22. Furthermore a longitudinal 
fastener (such as a screw) penetrates through the supporting member 26a, the 
longitudinal through-hole 24, and the supporting member 26b and couples to the 
supporting members 26a and 26b. The corresponding space between the supporting 
members 26a and 26b is fixed when the body and the loader 1 2 are coupled together. 



Please simultaneously refer to FIG. 1 and 2B, the material of the isolators 20a is an 
elastic material so to allow the isolators 20a to absorb and buffer vibration. Therefore 
minor vibrations generated from the motor 14a of the drive structure 14 will be 
transferred to the isolators 20a via the clamps 1 8a. The isolators 20a will absorb and 
buffer the vibrations to prevent the vibrations affecting the loader 12 and the body, 
and at the same time the loader 1 2 will not be affected by external minor vibrations 
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because they are redirected to the isolators 20a from the supporting members 26a 

and 26b. Similarly, the vibrations are absorbed and buffered by the isolators 20a so 

most of the vibrations will not be transferred to the drive structure 1 4 via the clamp 

1 8a which affects normal data reading and writing operation. As a result, as illustrated 

in FIG. 1 , prio ritise s a plurality of isolators 20a and dampers 20b together with a ^} 

plurality of clamps 1 8a and 1 8b to suspend the loader 1 2 of a ODD 1 0 inside the ODD 

10. 

[0009] Nonetheless, the conventional ODD uses dampers (i.e. the isolators and dampers 
described in the aforementioned) with identical shapes (of a circular column or 
dumbbells) located inside the ODD for absorbing and buffering the minor vibrations 
generated by the motor or from an external source. It is to be noted that the vibration 
occurring at different points and furthermore different axes of the ODD contribute to 
different levels of effects to the operation of the ODD. Therefore due to the shape of 
all the dampers used for absorbing and buffering vibrations being identical, prior 
cannot comprehensively provide the best damping for the ODD by accurately locating 
the source of the vibration in the correct axis. 

Summary of Invention 

[001 0] The present invention provides a damper that can adjust the coefficient of 

elasticity in different axes to adjust the damping effect in different axes by specifically 
catering to the source of vibration in different axes. 

[001 1] According to the aforementioned objects, the present invention provides a damper 
with a radial trench that caves into the lateral surface area of the damper and is 
parallel to the radius of the damper. The traversal cross-section of the radial trench 
along the radius is not 90-degrees-cyclic-quadrant-symmetric with non-equal 
distances from the center to the contact surface of the radial trench at different sides. 
The shape can be a rectangle, oval, or a shape generated by a high-power polynomial 
curve. The damper also has a longitudinal through-hole which is parallel to the 
longitude of the damper and penetrates through the damper. 



[0012] 



Similarly according to the aforementioned objects, the present invention provides 
a damper with a radial trench that caves into the lateral surface area of the damper 
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and is parallel to the radius of the damper. Furthermore the damper has a plurality of 
longitudinal slots caved into either the outer or inner traversal planar surfaces of the 
damper. These longitudinal slots are parallel to the longitude of the damper. The 
damper also has a longitudinal through-hole which is parallel to the height of the 
damper and penetrates through the damper. 

[001 3] Similarly according to the aforementioned objects, the present invention provides 
a damper structure comprising a damper and a clamp. The damper has a radial trench 
that caves into the lateral surface area of the damper and is parallel to the radius of 
the damper. The clamp clamps onto the damper by the inner planar surfaces of the 
radial trench, wherein the contact surface area of the clamp is less than the total 
surface area of the radial trench. The damper also has a longitudinal through-hole 
which is parallel to the height of the damper and penetrates through the damper. 

[0014] It is to be understood that both the foregoing general description and the 

following detailed description are exemplary, and are intended to provide further 
explanation of the invention as claimed. 

Brief Description of Drawings 

[001 5] The accompanying drawings are included to provide a further understanding of 
the invention, and are incorporated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, together with the description, 
serve to explain the principles of the invention. In the drawings, 

[001 6] FIG. 1 is an exploded view of the components of a conventional ODD. 

[001 7] FIG. 2A is a schematic diagram of an isolator and the corresponding clamp in the 
conventional ODD. 

[001 8] FIG. 2B is a schematic partial diagram of the isolator installed in the ODD in FIG. 1 . 

[001 9] FIG. 3A to 3D are schematic diagrams of four different dampers according to the 
first embodiment of the present invention. 

[0020] FIG. 4A to 4B are schematic diagrams of two different dampers according to the 
second embodiment of the present invention. 
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[0021] 



FIG. 5 is a schematic diagram of a damper structure according to a third 



embodiment of the present invention. 



Detailed Description 



[0022] 



First Embodiment 



[0023] 



For the purpose of having different damping power in different axes of the 



damper, the first embodiment provides a damper with traversal cross-sectional planar 
surfaces of different shapes that is not 90-degrees-cyclic-quadrant-symmetric. That 
is the distance between the center of the shape to the parallel line of the points 
located the same axis will be different if the shape is rotated 90 degrees. These 
shapes can be a rectangle, oval, or formed by a high-power polynomial curve, and the 
like. As a result, the damper has different coefficient of elasticity in different axes to 
adjust the damping effect in different axes by changing the orientation of the damper. 

[0024] Please refer to FIG. 3A, it shows a schematic diagram of a damper according to the 
first embodiment of the present invention. The damper 120 has a radial trench 122 
which is parallel to the radius of the damper 1 20 (i.e. the left and right direction in the 
diagram) and caves into the lateral surface area of the damper 120. The clamp 1 1 8 
clamps onto the damper 120 by the radial trench 122. The traversal cross-sectional 
planar surface of the radial trench 122 is not 90-degrees-cyclic-quadrant-symmetric, 
which is a rectangular in this particular embodiment, but the shape can be any other 
non-circular and non-square shape (i.e. not 90-degrees-cyclic-quadrant-symmetric) 
as mentioned above. Furthermore the shape of the clamp 1 1 8 must match the shape 
of the radial trench 1 22 so that the clamp 1 1 8 can clamp onto the damper 1 20 by the 
radial trench 122. By having this unique non-90-degrees-cyclic-quadrant-symmetric 
shape characteristics, the damping effect in different axes are adjusted accurately 
according to the source of vibration. 



Please refer to FIG. 3B, it shows a second damper according to the first 
embodiment of the present invention. A damper 1 20 has a radial trench 1 22 which is 
parallel to the radius of the damper 120 (i.e. the left and right direction in the 
diagram) and caves into the lateral surface area of the damper 120. The clamp 1 1 8 
clamps onto the damper 1 20 by the radial trench 1 22. The traversal cross-sectional 



[0025] 
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outer planar surface of the damper 120 is not 90-degrees-cyclic-quadrant- 
symmetric , which is a rectangular in this particular embodiment, but the shape can 
any other non-circular shape and non-square as mentioned above. By having this 
unique non-90-degrees-cyclic-quadrant-symmetric shape characteristics, the 
damping effect in the different axes are adjusted accurately according to the source of 
vibration. 

[0026] Please refer to FIG. 3C, it shows a third damper according to the first embodiment 
of the present invention. A damper 120 has a radial trench 122 which is parallel to the 
radius of the damper 120 (i.e. the left and right direction in the diagram) and caves 
into the lateral surface area of the damper 1 20. The clamp 1 1 8 clamps onto the 
damper 1 20 by the radial trench 1 22. Furthermore two opposite outer edges of both 
the bottom and the top inner planar surfaces of the radial trench 122 are cut to have 
chamfers 126. The shape of the traversal cross-section of the radial trench 122 shows 
a shape with two straight edges connected by two arcs, but the shape can be any 
other non-circular shape and non-square (i.e. not 90-degrees-cyclic-quadrant- 
symmetric) as mentioned above. As a result the cut-view along CC shows the side- 
view of the radial trench being a trapezoidal shape due to the chamfers. By having this 
unique shape characteristics, the damping effect in the different axes are adjusted 
differently. 

[0027] please refer to FIG. 3D, it shows a fourth damper according to the first 

embodiment of the present invention. A damper 120 has a radial trench 122 which is 
parallel to the radius of the damper 120 (i.e. the left and right direction in the 
diagram) and caves into the lateral surface area of the damper 120. The clamp 1 1 8 
clamps onto the damper 1 20 by the radial trench 1 22. Furthermore two opposite 
outer edges of both the bottom and the top outer planar surfaces of the damper 1 20 
are cut to have chamfers 1 26. The shape of the traversal cross-section top view of the 
damper 1 20 shows a shape with two straight edges connected by two arcs, but the 
shape can be any other non-circular shape and non-square (i.e. not 90-degrees- 
cyclic-quadrant-symmetric) as mentioned above. As a result the cut-view along DD 
shows the side-view of the damper with chamfered bottom and top outer round edge. 
By having this unique non-90-degrees-cyclic-quadrant-symmetric shape 
characteristics, the damping effect in the different axes are adjusted accurately 
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[0029] 



[0030] 



[0031] 



[0032] 



according to the source of vibration. 



[0028] According to the above, the present invention provides a damper that has a 
traversal cross-section planar surface which is not 90-degrees-cyclic-quadrant- 
symmetric and is a non-circular or non-square shape such that the coefficient of 
elasticity of the damper is changed to adjust the damping effect in different axes of 
the damper. 



Second Embodiment 

The second embodiment of the present invention provides a damper having 
internal longitudinal slots for changing the coefficient of elasticity in different axes to 
adjust the damping effect of the damper in different axes. 

Please refer to FIG. 4A, it shows a first damper according to the second 
embodiment of the present invention. A damper 120 has a radial trench 1 22 which is ; 
parallel to the radius of the damper 1 20 (i.e. the left and right direction in the 
diagram) and caves into the lateral surface area of the damper 120. The clamp 1 1 8 
clamps onto the damper 1 20 by the radial trench 122. Furthermore it is to be noted 
that the damper 1 20 has a plurality of longitudinal slots 1 28 caved into the bottom 
and top planar surfaces of the damper 1 20. The longitudinal slots 1 28 are parallel to . 
the longitudinal axis and are in the form of a blind hole or an arc. The longitudinal 
slots 1 28 are blind longitudinal slots that do not penetrate through the damper 1 20 or 
the radial trench. 

Please refer to FIG. 4B, it shows a second damper 1 20 according to the second 
embodiment of the present invention. A damper 1 20 has a radial trench 1 22 which is 
parallel to the radius of the damper 120 (i.e. the left and right direction in the 
diagram) and caves into the lateral surface area of the damper 120. The clamp 118 
clamps onto the damper 1 20 by the radial trench 1 22. Furthermore it is to be noted 
that the damper 1 20 has at least one longitudinal slot 128 caved into the bottom and 
top inner planar surfaces of the radial trench 122. The longitudinal slots 128 are 
parallel to the longitude and are in the form of a blind hole or an arc which are 
connected and intersected to the radial trench 1 22. The longitudinal slots and the 
radial trench form a sideways T-shape on two opposite ends when seen in a 
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longitudinal cut-view along the diameter of the damper 120. The longitudinal slots 
1 28 are blind longitudinal slots that do not penetrate the damper 1 20. 

[0033] According to the above, the damper of the second embodiment has longitudinal 
slots that are caved into the top and bottom planar surfaces of the damper for 
changing the coefficient of elasticity in different axes for adjusting the damping effect 
of the damper in different axes. 

[0034] Third Embodiment 

[0035] The third embodiment of the present invention provides a damper structure 

comprising a damper and a clamp which changes the amount of contact surface area 
to adjust the damping effect of the damper in different axes. 

[0036] Please refer to FIG. 5, it shows a schematic diagram of a damper structure of the 
present invention. A damper structure 1 30 comprises a damper 1 20 and a clamp 1 18. 
The damper 1 20 has a radial trench 1 22 which is parallel to the radius of the damper 
1 20 (i.e. the left and right direction in the diagram) and caves into the lateral surface 
area of the damper 1 20. The clamp 1 1 8 clamps onto the damper 1 20 by the radial 
trench 122. It is to be noted that the clamp 1 1 8 is different from the clamp 1 8a in FIG. 
2 by having chamfered or removed edges at the end where the clamp 1 1 8 clamps 
. ronto the damper 1 20. As a result the contact surface area between the clamp 1 1 8 and 
the radial trench 122 is smaller which allows the configuration of the contact surface 
areas according to the source of vibration. 

L 

[0037] According the above, the third embodiment of the present invention provides a 
damper structure that changes the contact surface area between the clamp and the 
damper to adjust the damping effect of the damper in different axes. 

[0038] Summarizing the above, the present invention provides a damper by changing the 
shape of the traversal cross-section view along a plane parallel to the radius or adding 
a plurality of longitudinal slots caved into the top and bottom outer planar surfaces of 
the damper to change the coefficient of elasticity of the damper in different axes. The 
shape of the traversal cross-section is not 90-degrees-cyclic-quadrant-symmetric, 
i.e. it is not a circle or a square. As a result, the damping effect of the damper in 
different axes can be adjusted. Furthermore, the present invention provides a damper 
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structure comprising a damper and a clamp for adjusting the damping effect of the 
damper in different axes by changing the contact surface area between the damper 
and the clamp. Therefore at different installation points within the same ODD, 
different damper and damper structures in different orientation with different 
damping power in different axes can be employed for optimal damping. Consequently 
the performance on data read/write operation is increased. Finally, the dampers of the 
present invention do not solely apply to ODDs but can be applied to any other devices 
and components which requires buffering of minor vibrations for optimal damping. 

[0039] It will be apparent to those skilled in the art that various modifications and 

variations can be made to the structure and method of the present invention without 
departing from the scope or spirit of the present invention. In view of the foregoing 
description, it is intended that the present invention covers modifications and 
variations of this invention provided they fall within the scope of the following claims 
and their equivalents. 
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